Petrology – Geochemistry – Mineralogy – Structure Lab

Metamorphic Petrology of St. Lawrence County

Robert Badger, SUNY Potsdam

These rocks were collected from outcrops frequented by structural geology field trips.  CCM 42 is from the town of Clare, CCM 43 is from Russell; although labeled CCM, neither is from the Carthoage Colton Mylonite Zone, but both are from shear zones.  DEK is from the world famous DeKalb anticline. 

In this lab we try to pull together material from petrology, geochemistry, mineralogy and structure.



CCM 43

CCM 42

DEK
SiO2

59.37


60.39


75.34

TiO2

  0.72


  1.25


  0.50

Al2O3

13.54


13.28


  5.76

Fe2O3

  6.67


  9.06


  4.83

MgO

  4.14


  1.19


  7.52

MnO

  0.10


  0.10


  0.02

CaO

  5.81


  4.13


  1.09

Na2O  

  2.34


  2.71


  0.08

K2O

  6.12


  4.80


  0.99

P2O5

  0.18


  0.46


  0.09

CCM 43  This sample is from a shear zone in Russell.  It is not far from where the Carthage Colton Mylonte zone passes through this area, but is not believed to be part of it.  It is also not far from the Hailsboro shear zone, but probably not related.

· What are the mafic phases?

· Are there one or two pyroxenes?  How can you tell?

· What are the felsic phases

· What is the very abundant accessory phase?

· What do these phases suggest for the rock’s protolith?

· What metamorphic facies?

· P & T estimate?

· Examine the chemistry.  What type of magma might this have been?

· What type of volcanic complex might this unit have been part of 1.2 to 1.3 billion years ago?

· Note the interlocking relationships of the grains.  For those of you who took structure, what is this texture?  A sketch would help.  
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· Is there a preferred orientation of grains?

· Which came first, the faulting or the peak metamorphism?  How can you tell?

CCM 42  This sample is from a shear zone near the town of Clare, across from the town garage.

· Look at the texture of the rock, a sketch a couple of the interesting features, showing sense of shear.
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· Which came first, the metamorphism or the faulting?

· Examine the chemistry.  Was this likely the same type of rock as CCM 43?  Why or why not?

· Can you determine a protolith from the mineral assemblage?

· Can you determine metamorphic facies from the mineral assemblage present?

· Quartz usually recrystallizes around 300oC and feldspar at around 450oC.  Based on the ttextures you see, estimate the temperature at the time of faulting?

· In terms of the timing of all the Grenville events, explain where this shear zone fits in?

DEK 1  This sample is from the infamous DeKalb Anticline

· Prepare a complete PRF for this sample.  Under “Petrology” you should indicate (with your reasons) Protolith, Facies, Metamorphic Regime (regional, high P or high T), Pressure & Temperature estimates, and if any reactions are apparent.  Be sure to draw a careul sketch of a portion of the thin section showing metamorphic textural relationships between the minerals.

· What mineral is being replaced?  Is this a prograde or retrograde reaction?  Chemically, what is happening to the rock?

· Note the pleochroism of the mica in this sample.  List the pleochroic scheme below.

DEK 2
· Note the mineralogy of this sample.  Which sample, DEK 1 or DEK 2, is likely to be represented by the analysis of the first page?  How can you tell?

· What feldspars are present in DEK 2?

· Examine the Ca/Na ratio in the chemical analysis for DEK, assuming that all Ca and Na is in plagioclase (not a valid assumption) what An composition would it have?  Is this likely in a rock of this composition?  What other phase(s) might Ca be found in?

· Compare the amount of silica and magnesium found in the chemical analysis for DEK with CCM 42 and CCM 43.  Given your knowledge of fractional crystallization and solid-solution in igneous rocks, is this typical?  Why or why not?

· Compare the amount of aluminum, iron, potassium, calcium, sodium, and potassium found in the chemical analysis for DEK with CCM 42 and CCM 43.  What could explain the difference between DEK and the other samples?  What might DEK’s protolith have been (hint: high silica, high magnesium, low aluminum, little potassium or sodium).

· The micas in DEK 1 and DEK 2 have different pleochroism.  Why?

· Based on the chemical analysis, what mica might be present in DEK 2?

· Carefully examine the zoned, pleochroic green mineral in DEK 2.  What is it?  What element would be likely to be enriched in a trace element analysis of this sample?

